COOLING JACKET AND MOTOR UNIT WITH COOLING JACKET 
BACKGROUND OF THE INVENTION 



1 . Field of the Invention 

The present invention relates to a cooling jacket for an electric motor 
and a motor unit having a cooling jacket mounted on an electric motor. 

2. Description of Related Art 

There have been developed various cooling structures for cooling an 
electric motor by providing passages of coolant such as water at a 
circumference of the electric motor. 

As one of these structures, a structure for cooling an electric motor by 
coolant passages formed in an outer casing of the electric motor is known from 
JP 5-103445A, JP 9-285072A, JP 2002-1 19019A, for example. Further, an 
electric motor with cooling structure in which a cooling jacket for flowing 
coolant is arranged between a frame and a stator core of the electric motor is 
known from JP 2001-45701 A. 

In the structure where coolant passages are formed in the outer casing 
of the electric motor, it is necessary to machine the coolant passages in the 
casing of the electric motor so that a large number of machining processes is 
required to increase the manufacturing cost. Regarding the structure where 
the cooling jacket having coolant passages is arranged between the frame and 
the stator core, this structure is complicated and requires a large number of 
manufacturing processes to increase the manufacturing cost. 

Further, there is known an electric motor in which a jacket having 
coolant passages is arranged around a cylindrical outer frame of an electric 
motor and is fastened at both ends by fasteners to be fit to the outer frame, and 
liquid synthetic resin mixed with adhesive or aluminum powder is filled 
between the jacket and the outer frame to expedite heat conduction in between, 
as disclosed in JP 9-20 1000 A and JP 9-201010A. 

In this structure, the jacket has to be prepared specific to the electric 
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motor to increase the manufacturing cost. Further, it is possible to fasten the 
jacket onto the electric motor having a cylindrical outer frame in close contact 
therewith, but it is difficult to fasten the jacket closely onto an outer frame of a 
shape other than a cylindrical shape. Even in a case of the electric motor 
having the cylindrical frame, if the jacket abuts on the outer frame not evenly, 
close contact of the jacket and the outer frame is greatly decreased. 

SUMMARY OF THE INVENTION 

A cooling jacket for an electric motor of the present invention 
comprises: a cooling pipe for flowing coolant; a plate member having one 
surface supporting the cooling pipe; fastening means for fastening said plate 
member on the electric motor such that the other surface of the plate member 
abuts on the outer surface of the electric motor. 

The plate member may be divided into a plurality of plate segments, 
and the fastening means may comprise connecting members for connecting 
adjacent ones of the plate segments and having adjustors for adjusting gaps 
between the adjacent ones of the plate segments. 

Each of the adjustors may comprise an elongated through hole formed 
on the connecting member and a screw. 

The other surfaces of the plate segments to be abutted on the outer 
surface of the electric motor may be formed to conform with a shape of the 
electric motor to be in close contact with the outer surfaces of the electric 
motor, and a lid member for covering the cooling pipe may be provided in 
confronting relation to the plate member. Resin having heat conductivity may 
be filled between the plate member and the lid member. The plate member 
may have grooves for supporting the cooling pipe. 

At least one cooling jacket as described above is mounted on an outer 
surface of an electric motor to constitute a motor unit of the present invention. 

RRTEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is a perspective view of a motor unit constituted by an electric 
motor and a cooling jacket mounted thereon according to an embodiment of the 
present invention; 

FIG. 2 is a perspective view of a cooling pipe of the cooling jacket as 
shown in FIG. 1; 

FIG. 3 is a perspective view of a plate member for supporting the cooling 

pipe; 

FIG. 4 is a perspective view showing assembling of the plate member and 
a lid member onto the cooling pipe to form a segment of the cooling jacket; 

FIG. 5 is a perspective view showing connection between adjacent ones of 
segments of the cooling jacket; and 

FIG. 6 is an entire perspective view of the cooling jacket constituted by 
the series of the connected segments. 

DETAILED DESCRIPTION 

FIG. 1 shows an embodiment of the present invention where a cooling 
jacket 1 is mounted on an electric motor 2 in the shape of an octagonal prism 
having octangular cross section. The cooling jacket 1 comprises a cooling 
pipe 10 having an inlet 10a and an outlet 10b of coolant, plate members 1 1 for 
supporting the cooling pipe 10 and for heat conduction between the cooling 
pipe 10 and a casing of the electric motor 2, lid members 12 and connecting 
members 13. 

As shown in FIG. 2, the cooling pipe 10 is made of material having 
flexibility and high heat conductivity such as copper and formed into a shape to 
approximately conform with a shape of the electric motor 2. 

An enlarged perspective view of the plate member 1 1 is shown in FIG. 3. 
The plate member 1 1 has grooves 14 for arranging the cooling pipe 10 on a 
surface of one side thereof. Four pairs of screw holes 15 having female 
threads formed therein for engagement with bolts are formed at corners of the 
plate member 1 1 . 
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Assembling of the cooling pipe 10, the plate members 1 1 and the lid 
members 12 into the cooling jacket 1 will be described referring to FIG. 4. 
The plate member 1 1 is placed such that straight portions of the cooling pipe 
10 are fit into the grooves 14 of the plate member 11, and covered by the lid 
member 12. Then, bolts 16 are inserted into through holes 17 formed on the 
lid member 12 and rotated to be engaged with the screw holes 15 of the plate 
member 1 1, so that the cooling pipe 10 is held between the plate member 1 1 
and the lid member 12. Then, resin 19 having high heat conductivity such as 
synthetic resin with aluminum power mixed, as shown in FIG. 5, is filled 
between the plate member 1 1 and the lid member 12 to be coagulated. Thus, 
a segment of the cooling jacket 1 constituted by a part of the cooling pipe 10, 
the plate member 1 1 and the lid member 12 is formed. The plate members 1 1 
and the lid members 12 are successively assembled to the cooling pipe 10 in 
the same manner to form a series of seven segments of the cooling jacket 1 in 
this embodiment. 

FIG. 5 shows connection between adjacent segments of the cooling jacket 
1 . Four recesses 18 are formed at corner portions of each of the lid members 
12, and adjacent ones of the segments are connected with each other by angled 
(L-shaped) connecting members 13. The connection member 13 has an 
elongated through hole at each end portion thereof, and a bolt 16 is inserted 
into the elongated through hole positioned at the recess 18 of the lid member 
12 to be engaged with female threads formed on the plate member 1 1, so that 
the adjacent segments are connected with each other. 

An entire perspective view of the assembled cooling jacket 1 constituted 
by the series of segments is shown in FIG. 6. Ends of the series of segments 
of the cooling jacket 1 are connected by the connecting members 13 using 
termination members 20 to form an annular shape of the cooling jacket 1. 

The series of segments of the cooling jacket 1 are mounted around the 
electric motor 2 and the ends of the cooling jacket 1 are connected with each 
other by the connecting members 13 using the termination member 20. Then, 
gaps between the adjacent segments are adjusted by moving the bolts 16 in the 
elongated through holes of the connecting members 13, so that inner surfaces 
of the plate members 1 1 on which the grooves 14 are not formed abut on the 
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outer surface of the electric motor 2 in close contact therewith. Thus, the gap 
between the adjacent segments are adjusted by an adjustor comprising the 
elongated holes formed on the connecting members 13 and the bolts 16, so that 
the plate members 1 1 come in close contact with the outer surfaces of the 
electric motor 2. In this adjustment, the cooling pipe 10 between the adjacent 
segments may be slightly deformed but the cooling pipe 10 is deformable to an 
extent to allow the adjustment since the cooling pipe 10 is made of material 
having flexibility such as copper. 

Further, since the plate member is constituted by divided segments of 
plate members 11 to conform with the outer shape of the electric motor 2 in the 
embodiment, nonuniform contact between the plate members 1 1 and the outer 
faces of the electric motor 2 is eliminated so that the segmented plate members 
are in close contact with the outer faces of the electric motor to achieve 
effective heat conduction. According to experiments, it is confirmed that an 
electric motor with the cooling jacket thereon has a rated power as one and half 
times larger than an electric motor without the cooling jacket. 

In the foregoing embodiment, the cooling jacket 1 is designed to conform 
the electric motor 2 having a shape of an octangular prism. If the electric 
motor has a shape other than octangular prism, shapes and the numbers of the 
plate members 1 1 are designed to conform with the shape of the electric motor. 
For example, in the case of an electric motor having a cylindrical shape, plate 
members having cylindrical inner surfaces are used to conform with the 
cylindrical outer surface of the electric motor. In this case, the cylindrical 
outer surface of the electric motor is covered by the plate members and gaps 
between the plate members are adjusted in the same manner as described to 
eliminate nonuniform contact with the outer surface of the electric motor. 

Further in the forgoing embodiment, the straight grooves 14 are formed 
on the plate members 1 1 to be fit to straight portions of the cooling pipe 10. 
Grooves may be formed to conform with curved portions of the cooling pipe 
10 to accommodate the curved portions as well as the straight portions. Also 
in the foregoing embodiment, the outer face of the plate members 1 1 are 
entirely covered by the lid members 12. Alternatively, retainers for retaining 
the cooling pipe 10 in the grooves may be arranged periodically along the 
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grooves. 

Furthermore, in the case where an axial length of the electric motor is 
considerably long, a plurality of cooling jackets may be arranged along an axis 
of the electric motor so as to cover the outer surfaces for improving the cooling 
performance. 

As described above, since the cooling jacket is not built in the electric 
motor but mounted on the electric motor after manufacturing thereof, 
machining for forming a cooling structure in the electric motor is not necessary 
to easily provide the electric motor with a cooling structure with reduced 
number of manufacturing processes. The cooling jackets can be constituted 
by general-purpose cooling pipes available in market to lower the 
manufacturing cost. 
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